REMARKS 



The office action of December 13, 2004 has been reviewed and its contents carefully 
noted. Reconsideration of this case, as amended, is requested. Claims 1-3, 5-12, and 14-19 
remain in this case, claims 4 and 13 being cancelled, and claims 1-3, 5-12, and 14-19 being 
amended by this response. No new matter has been added. More specifically, the amendments 
to claims 1 and 10 are fully supported by the specification on page 12, lines 1-4. 

Objections to the Specification 

The title was objected to as not being descriptive. The title has been amended to 
overcome this objection. Reconsideration and withdrawal of the objection is respectfully 
requested. 

Objections to the Drawings 

The drawings were objected to because they included reference numerals 36 and 37, 
which were not described in the specification. The specification has been amended to overcome 
this objection. 

More specifically, the specification has been amended to include these reference 
numerals. No new matter has been added. The reference numerals were originally omitted due 
to a typographical error, where reference numerals 36 and 37 were inadvertently replaced by 
reference numerals 38 and 39. Reconsideration and withdrawal of the objection is respectfully 
requested. 

Objections to the Claims 

The Examiner pointed out that, if claims 2-9 were found allowable, claims 11-13 and 15- 
19 would be objected to as being a substantial duplicate thereof. Claims 11-13 and 15-19 should 
actually be dependent from method claim 10, and, as amended, do so. Therefore, they should no 
longer be considered duplicates of claims 2-9. Reconsideration and withdrawal of the objection 
is respectfully requested. 
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Claims 4 and 13 were objected to because the claims were grammatically confusing and 
it was unclear what "threshold", "updates" and "loop" refer to in the claims. Although Applicant 
respectfully disagrees, claims 4 and 13 have been cancelled to further prosecution of the 
application. Reconsideration and withdrawal of the objection is respectfully requested. 

Claims 11,12, and 14 were objected to because they included "the controller", and there 
is no antecedent basis for a controller. As discussed above, these claims should be dependent 
upon claim 10, and have been amended as such. A controller is included in claim 10. 
Reconsideration and withdrawal of the objection is respectfully requested. 

Rejection under 35 U.S.C. §102 

Claims 1-6, 8-16, 18 and 19 were rejected under 35 U.S.C. 102(b) as being anticipated by 
Remboski et al. (5,906,652). Applicant respectfully disagrees with the rejection. 

The present invention provides a method and system "such that when a controller relating 
to a VCT system having pulse wheel for measurement purposes misses some of the sensored or 
measured information, the method or system can still use the missed information." (present 
application page 7, lines 28-30). 

In contrast, Remboski et al. discloses a "method and system of misfire determination 
[that] includes establishing an acceleration misfire threshold and an acceleration sub-misfire 
threshold. Then incremental engine position is sensed and a series of acceleration data-points are 
derived (401). If a data-point of the series of acceleration data-points falls between the sub- 
misfire threshold and the misfire threshold, then a training process is aborted for a blanking 
period based on a delay time whose length is preferably based on engine operating conditions 
(415). If a data-point of the series of acceleration data-points does not fall below the sub-misfire 
threshold, then the series of acceleration data-points, are averaged and a synchronously corrected 
acceleration data-point is derived (417). Then, a misfire condition is indicated when the 
synchronously corrected acceleration data-point exceeds the established acceleration misfire 
threshold (421)." (Abstract) 

Remboski 's system and method are completely different from that of the present 
invention. Remboski uses an averaging method to detect engine acceleration, while the present 
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invention allows for better variable cam timing control. The fact that both use averaging at some 
point does not create sufficient similarity to satisfy the requirements for anticipation. 

The system of amended claim 1 includes, in part, "wherein when a rotating rate of the 
rotating shaft is greater than a predetermined value, at least the first information pulse and the 
second information pulse are averaged". The Examiner points to col. 2, lines 33-36 of Remboski 
to support his assertion that Remboski discloses this limitation of claim 1 . This passage reads: 
"[i]f a data-point of the series of acceleration data-points does not fall below the sub-misfire 
threshold, then the series of acceleration data-points are averaged and a synchronously corrected 
acceleration data-point is derived dependent thereon." There is no averaging of at least a first 
information pulse and a second information pulse in Remboski. Instead, a series of acceleration 
data-points are averaged. Remboski does disclose "time-spaced pulses" (see col. 4, lines 36-40). 
However, these pulses are not averaged. 

The Examiner states that the acceleration data-points in Remboski are equivalent to the 
"first information" and the "second information" in claim 1. The acceleration data-points in 
Remboski are not first or second information pulses. 

Remboski discusses the derivation of the acceleration data-points at length: 

"FIG. 1 is a block diagram of a misfire detection system using synchronous correction in 
accordance with the preferred embodiment of the invention. The misfire detection system shown 
here is coupled to a reciprocating engine. A multi-toothed wheel 101 is coupled to a crankshaft of 
the engine, and a single-toothed wheel 107 is coupled to a camshaft of the engine. A sensor 103, 
preferably a variable reluctance type sensor, senses motion of the multi-toothed wheel 101 and 
produces an incremental engine position signal 105, essentially a series of time-spaced pulses. 
Another sensor 109, again preferably a variable reluctance type sensor, senses motion of the 
single-toothed wheel 107 and produces an absolute engine position signal 111. Tooth selector 
logic 1 13 is used to choose which tooth crossing signals 105 provided by sensor 103 are used to 
calculate engine crankshaft acceleration. In effect, tooth selector logic 1 13 decimates the output 
of sensor 105 to the highest even sample period which removes any encoder missing teeth on 
multi -toothed wheel 101 . Block 115 calculates a series of time differences 1 16 between each of 
the series of time-spaced pulses as the multi-toothed wheel 101 rotates. Effectively elements 101, 
103, 107, 109, 1 13, and 115 measure engine rotary position. The series of time differences 116 is 
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passed to a lowpass filter 117, which creates a series of lowpass-filtered time differences 118. 
While the engine is operating, various sensors 121 measure engine speed, temperature, load, and 
other vehicle operating conditions. Operation of the lowpass filter 1 17 is governed by filter 
coefficients 1 19, that are derived dependent on the measured engine and vehicle operating 
conditions 121 as well as engine performance profiles developed in a calibration, or powertrain 
mapping process. 

Next, a decimator 123 decimates the lowpass-filtered time differences 1 18 and provides a 
series of selected time differences 120. Which time differences, of the lowpass-filtered time 
differences 118, are selected depends on the number of time differences required for misfire 
detection. In the preferred embodiment, the decimator 123 decimates the lowpass-filtered time 
differences 1 18 to the firing rate of the engine (i.e. to one event per cylinder). Decimation rate 
selection 125 depends on the firing rate of the engine, and is indexed to absolute engine position 
via the tooth selector logic 113. Decimating the lowpass-filtered time differences 118 here, before 
post-processing that follows is very advantageous because the amount of data which needs to be 
post-processed is greatly reduced compared to the prior art wherein decimation was not 
performed until after post-processing (reference Remboski et al). 

Then, in block 127 a velocity of each of the series of selected time differences 120 is 
calculated based on the series of selected time differences 120, and a series of velocity data-points 
122 is provided dependent thereon. 

Next, in block 129 an acceleration of each of series of velocity data-points 122 is 
calculated by differentiating the series of velocity data-points 122, and a series of acceleration 
data-points 124 is provided dependent thereon." (col. 4, line 30 to col. 5, line 18) 

The acceleration data-points are derived through a series of calculations. They are not a 
first information pulse or a second information pulse. 

Amended claim 1 also includes, in part "such that the first information pulse and the 
second information pulse accurately represent the plurality of information pulses in a variable 
cam timing measurement system." Remboski do not disclose a variable cam timing 
measurement system. Instead, Remboski discloses a misfire detection system. The data 
acceleration points in Remboski do not represent a plurality of information pulses in a variable 
cam timing system. 



11 



Since claim 1 includes multiple elements not disclosed in Remboski, claim 1 is not 
anticipated by Remboski. Reconsideration and withdrawal of the rejection of claim 1 is 
respectfully requested. 

Claim 5 includes "wherein the first information pulse provides phase angle information 
sensed by the sensor out of the pulse wheel". The Examiner states that "[T]he acceleration data- 
points are dependent upon phase angle information sensed by the sensor (103) of the pulse wheel 
(101), and thus the first information is phase angle information sensed by the sensor of the pulse 
wheel as claimed." (present office action dated December 13, 2004, page 6, lines 12-15). 
Acceleration data-points are not the same as phase angle information. Phase angle information, 
which is the relative angular displacement between the camshaft and the crankshaft, is not 
equivalent to an engine position signal. Remboski does not provide phase angle information. 
Therefore, Remboski does not disclose a first information pulse providing phase angle 
information sensed by the sensor of the pulse wheel. 

Claim 6 includes "wherein the second information pulse provides phase angle 
information sensed by the sensor out of the pulse wheel". The Examiner states that "[T]he 
acceleration data-points are dependent upon phase angle information sensed by the sensor (103) 
of the pulse wheel (101), and thus the second information is phase angle information sensed by 
the sensor of the pulse wheel as claimed." (present office action dated December 13, 2004, page 
7, lines 1-4). Acceleration data-points are not the same as phase angle information. Phase angle 
information, which is the relative angular displacement between the camshaft and the crankshaft, 
is not equivalent to an engine position signal. Remboski does not provide phase angle 
information. Therefore, Remboski does not disclose a second information pulse providing 
phase angle information sensed by the sensor of the pulse wheel. 

Claims 2-3, 5-6 and 8-9, being dependent upon and further limiting claim 1, should also 
be allowable for that reason, as well as for the additional recitations they contain. 
Reconsideration and withdrawal of the rejection of claims 2-3, 5-6 and 8-9 are respectfully 
requested. 

The method of amended claim 10 includes, in part, "averaging at least the first 
information pulse and the second information pulse when a rotating rate of the rotating shaft is 
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greater than a predetermined value". The Examiner points to col. 2, lines 33-36 of Remboski to 
support his assertion that Remboski discloses this limitation of claim 10. This passage reads: 
"[i]f a data-point of the series of acceleration data-points does not fall below the sub-misfire 
threshold, then the series of acceleration data-points are averaged and a synchronously corrected 
acceleration data-point is derived dependent thereon." There is no averaging of at least a first 
information pulse and a second information pulse in Remboski. Instead, a series of acceleration 
data-points are averaged. Remboski does disclose "time-spaced pulses" (see col. 4, lines 36-40). 
However, these pulses are not averaged. 

The Examiner states that the acceleration data-points in Remboski are equivalent to the 
"first information" and the "second information" in claim 10. The acceleration data-points in 
Remboski are not first or second information pulses. 

Amended claim 10 also includes, in part "such that the first information pulse and the 
second information pulse accurately represent the plurality of information pulses in a variable 
cam timing measurement system." Remboski do not disclose a variable cam timing 
measurement system. Instead, Remboski discloses a misfire detection system. The data 
acceleration points in Remboski do not represent a plurality of information pulses in a variable 
cam timing system. 

Since claim 10 includes multiple elements not disclosed in Remboski, claim 10 is not 
anticipated by Remboski. Reconsideration and withdrawal of the rejection of claim 10 is 
respectfully requested. 

Claim 15 includes "wherein the first information pulse provides phase angle information 
sensed by the sensor out of the pulse wheel". The Examiner states that "[T]he acceleration data- 
points are dependent upon phase angle information sensed by the sensor (103) of the pulse wheel 
(101), and thus the first information is phase angle information sensed by the sensor of the pulse 
wheel as claimed." (present office action dated December 13, 2004, page 6, lines 12-15). 
Acceleration data-points are not the same as phase angle information. Phase angle information, 
which is the relative angular displacement between the camshaft and the crankshaft, is not 
equivalent to an engine position signal. Remboski does not provide phase angle information. 



13 



Therefore, Remboski does not disclose a first information pulse providing phase angle 
information sensed by the sensor of the pulse wheel. 

Claim 16 includes "wherein the second information pulse provides phase angle 
information sensed by the sensor out of the pulse wheel". The Examiner states that "[T]he 
acceleration data-points are dependent upon phase angle information sensed by the sensor (103) 
of the pulse wheel (101), and thus the second information is phase angle information sensed by 
the sensor of the pulse wheel as claimed." (present office action dated December 13, 2004, page 
7, lines 1-4). Acceleration data-points are not the same as phase angle information. Phase angle 
information, which is the relative angular displacement between the camshaft and the crankshaft, 
is not equivalent to an engine position signal. Remboski does not provide phase angle 
information. Therefore, Remboski does not disclose a first information pulse providing phase 
angle information sensed by the sensor of the pulse wheel. 

Claims 1 1-12, 14-16 and 18-19, being dependent upon and further limiting claim 10, 
should also be allowable for that reason, as well as for the additional recitations they contain. 
Reconsideration and withdrawal of the rejection of claims 1 1-12, 14-16 and 18-19 is respectfully 
requested. 

Rejection under 35 U.S.C. §103 

Claims 7 and 17 were rejected under 35 U.S.C. 103(a) as being unpatentable over Remboski. 
Applicant respectfully disagrees with this rejection. The arguments regarding the 
anticipation of claims 1 and 10 over Remboski are incorporated herein by reference. 

Regarding claim 1, upon which claim 7 depends, Remboski does not teach or suggest all 
of the elements of the claim. 

The system of amended claim 1 includes, in part, "wherein when a rotating rate of the 
rotating shaft is greater than a predetermined value, at least the first information pulse and the 
second information pulse are averaged". Remboski et al does not teach or suggest averaging of 
at least a first information pulse and a second information pulse. Instead, a series of acceleration 
data-points are averaged. Remboski does teach "time-spaced pulses" (see col. 4, lines 36-40). 
However, these pulses are not averaged. 
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The Examiner states that the acceleration data-points in Remboski are equivalent to the 
"first information" and the "second information" in claim 1. The acceleration data-points in 
Remboski are not first or second information pulses. 

Amended claim 1 also includes, in part "such that the first information pulse and the 
second information pulse accurately represent the plurality of information pulses in a variable 
cam timing measurement system." Remboski do not teach or suggest a variable cam timing 
measurement system. Instead, Remboski teaches a misfire detection system. The data 
acceleration points in Remboski do not represent a plurality of information pulses in a variable 
cam timing system. 

Since claim 1 includes multiple elements not taught or suggested in Remboski, claim 1 is 
not obvious over Remboski. Claim 7, being dependent upon and further limiting claim 1, should 
also be allowable for that reason, as well as for the additional recitations it contains. 
Reconsideration and withdrawal of the rejection of claim 7 is respectfully requested. 

Regarding claim 10, upon which claim 17 depends, Remboski does not teach or suggest 
all of the elements of the claim. 

The method of amended claim 10 includes, in part, "averaging at least the first 
information pulse and the second information pulse when a rotating rate of the rotating shaft is 
greater than a predetermined value". Remboski does not teach or suggest averaging of at least a 
first information pulse and a second information pulse. Instead, a series of acceleration data- 
points are averaged. Remboski does teach "time-spaced pulses" (see col. 4, lines 36-40). 
However, these pulses are not averaged. 

The Examiner states that the acceleration data-points in Remboski are equivalent to the 
"first information" and the "second information" in claim 10. The acceleration data-points in 
Remboski are not first or second information pulses. 

Amended claim 10 also includes, in part "such that the first information pulse and the 
second information pulse accurately represent the plurality of information pulses in a variable 
cam timing measurement system." Remboski do not teach or suggest a variable cam timing 
measurement system. Instead, Remboski teaches a misfire detection system. The data 
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acceleration points in Remboski do not represent a plurality of information pulses in a variable 
cam timing system. 

Since claim 10 includes multiple elements not taught or suggested by Remboski, claim 10 
is not anticipated by Remboski. Claim 17, being dependent upon and further limiting claim 10, 
should also be allowable for that reason, as well as for the additional recitations it contains. 
Reconsideration and withdrawal of the rejection of claim 17 is respectfully requested. 



Applicant believes the claims, as amended, are patentable over the prior art, and that this 
case is now in condition for allowance of all claims therein. Such action is thus respectfully 
requested. If the Examiner disagrees, or believes for any other reason that direct contact with 
Applicants' attorney would advance the prosecution of the case to finality, he is invited to 
telephone the undersigned at the number given below. 

"Recognizing that Internet communications are not secured, I hereby authorize the PTO 
to communicate with me concerning any subject matter of this application by electronic mail I 
understand that a copy of these communications will be made of record in the application file." 

Respectfully Submitted: 
McCabe 
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